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DESCRIPTION 

INJECTION NEEDLE AND LIQUID INTRODUCING INSTRUMENT 

Technical Field 
The present invention relates to an injection needle 
and a liquid introducing instrument for use in injecting a 
liquid such as liquid medication into a living body. 

Background Art 

Conventional injection needles that are generally 
used for the self -in j ection of insulin are relatively thick 
hollow needles having an outside diameter of 0.25 mm or 
greater. Injection needles which have outside diameters 
ranging from 0.3 mm to 1.2 mm and an outside diameter of 
about 2 mm in some cases are used for normal injection. 
Such a thick injection needle makes the patient feel pain 
and hurt when it pierces the patient. Using a thick 
injection needle for self -administering medication also 
gives the patient fear and anxiety. 

Injection needles which are thinner than the above 
injection needles for making the patient feel less pain are 
of lower mechanical strength. Since such thin injection 
needles necessarily have a reduced inside diameter and a 
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relatively large length, they pose a very large flow 
passage resistance when liquid medication is injected into 
the living body. Therefore, a considerable force needs to 
be applied to push out the liquid medication when it is 
inj ected . 

Attempts have been made to study an injection needle 
having a thinner distal end section for piercing the 
patient, a thicker proximal end section for introducing 
liquid medication, and a tapered section interconnecting 
the thinner distal end section and the thicker proximal end 
section. However, the outer profile of the tapered section 
is liable to give a burden to the patient when the 
inj ection needles is pierced, and the inner profile of the 
tapered section tends to increase the flow passage 
resistance . 

Disclosure of Invention 
It is an object of the present invention to provide 
an injection needle and a liquid introducing instrument 
which do not give a patient pain and hurt, and do not make 
a patient feel fear and anxiety, which have a sufficient 
mechanical strength, and poses a very small flow passage 
resistance . 
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The above object can be achieved by the present 
invention as described in (1) through (12) below. 

(1) According to the present invention, there is 
provided an injection needle comprising a puncture section 
having a needle point capable of piercing a living body, a 
proximal end section having outside and inside diameters 
greater than the puncture section, and a tapered section 
interconnecting the puncture section and the proximal end 
section, wherein 

the tapered section provides puncture resistance 
smaller than the puncture section (first aspect) . 

(2) According to the present invention, in an 
injection needle according to (1) described above, the 
tapered section has an outer profile having an angle 
ranging from 0.5 to 2 degrees with respect to a line 
parallel to a central axis of the injection needle. 

(3) According to the present invention, in an 
injection needle according to (1) or (2) described above, 
the tapered section has outer and inner profiles each 
having a tapered structure. 

(4) According to the present invention, in an 
injection needle according to any one of (1) through (3) 
described above, the proximal end section has an outside 
diameter ranging from 0.3 mm to 2 mm. 
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(5) According to the present invention, in an 
injection needle according to any one of (1) through (4) 
described above, the puncture section has an outside 
diameter ranging from 0.1 mm to 0.5 mm. 

(6) According to the present invention, in an 
injection needle according to any one of (1) through (5) 
described above, the length from the puncture section to 
the tapered section ranges from 0.2 mm to 15 mm. 

(7) According to the present invention, there is 
also provided a liquid introducing instrument for being 
mounted on a liquid inlet port formed on a distal end of a 
liquid container that is capable of holding a liquid 
therein, comprising : 

an injection needle having a puncture section having 
a needle point capable of piercing a living body, a 
proximal end section having outside and inside diameters 
greater than the puncture section, and a tapered section 
interconnecting the puncture section and the proximal end 
section, wherein the tapered section provides puncture 
resistance smaller than the puncture section; and 

a base body supporting the injection needle; 

wherein the puncture section and the tapered section 
protrude from the base body (second aspect) . 

(8) According to the present invention, in a liquid 
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introducing instrument according to (7) described above, 
the injection needle has a liquid introducing needle 
section that can communicate with the interior of the 
liquid container. 

(9) According to the present invention, in a liquid 
introducing instrument according to (7) or (8) described 
above, the tapered section has an outer profile having an 
angle ranging from 0.5 to 2 degrees with respect to a line 
parallel to a central axis of the injection needle. 

(10) According to the present invention, in a liquid 
introducing instrument according to any one of (7) through 

(9) described above, the proximal end section has an 
outside diameter ranging from 0.3 mm to 2 mm. 

(11) According to the present invention, in a liquid 
introducing instrument according to any one of (7) through 

(10) described above, the puncture section has an outside 
diameter ranging from 0.1 mm to 0.5 mm. 

(12) According to the present invention, in a liquid 
introducing instrument according to any one of (7) through 

(11) described above, the length from the puncture section 
to the tapered section ranges from 0.2 mm to 15 mm. 

Brief Description of Drawings 
FIG. 1 is a cross-sectional view of an injection 
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needle according to the present invention; 

FIG. 2 is a side elevational view of a liquid 
introducing instrument which is constructed of the 
injection needle according to the present invention and a 
base body supporting the injection needle; 

FIG. 3 is a cross-sectional view of the liquid 
introducing instrument according to the present invention 
shown in FIG. 2; 

FIG. 4 is a cross-sectional view of a liquid 
medication injecting device on which the liquid introducing 
instrument according to the present invention is mounted; 

FIG. 5 is a cross-sectional view of a liquid 
medication container shown in FIG. 4; 

FIG. 6 is a cross-sectional view of a liquid 
medication injecting device according to another embodiment 
on which a liquid introducing instrument according to the 
present invention is mounted; 

FIG. 7A is a view illustrative of a first ground 
angle a of a facet formed on the needle point of the 
injection needle according to the present invention, FIG. 
7B is a view illustrative of a second ground angle <() of a 
facet formed on the needle point of the injection needle 
according to the present invention, FIG. 7C is a cross- 
sectional view taken along line a - a of FIG. 7A, 
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illustrating a cross-sectional angle y formed between both 
ridges of a cross section of the needle point; 

FIG. 8 is a line graph showing the results of 
measured puncture resistance of injection needles; and 

FIG. 9 is a diagram of a system for measuring the 
flow passage resistance of an injection needle. 

Best Mode for Carrying out the Invention 
Embodiments of the present invention will be 
described below with reference to the drawings. 

FIG. 1 is a cross-sectional view of an injection 
needle according to the first aspect of the present 
invention (hereinafter simply referred to as "injection 
needle according to the present invention"). The injection 
needle 1 comprises a hollow needle having a puncture 
section 2 having needle point capable of piercing a living 
body and a proximal end section 3 formed on a proximal end 
side thereof. The needle point on the puncture section 2 
has a facet 5 formed by obliquely cutting the needle tube. 

As indicated in a second aspect to be described 
later, if the injection needle 1 is used to communicate 
with a liquid container, then the proximal end section 3 
may have a liquid introducing needle portion produced by 
forming a facet (i.e., the injection needle 1 is a double- 
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pointed needle) . The proximal end section 3 has inside and 
outside diameters greater than the puncture section 2. 

The injection needle 1 also has a tapered section 4 
smoothly interconnecting the puncture section 2 on the 
distal end side and the proximal end section 3 on the 
proximal end side, whose outside diameter is changed 
continuously from the outside diameter of the puncture 
section 2 to the outside diameter of the proximal end 
section 3. 

According to the present embodiment, the outside 
diameter of the puncture section 2 of the injection needle 
1 should preferably be in the range from 0.1 mm to 0.5 mm 
and more preferably be in the range from 0.1 mm to 0.3 mm. 
The upper limit for the outside diameter of the puncture 
section 2 should desirably be set so as to be smaller than 
the conventional outside diameter for injecting liquid 
medication from the standpoint of reducing puncture pain 
given to the patient. The lower limit therefor should 
desirably be set from the standpoint of maintaining 
predetermined mechanical strength and reducing an increase 
in the flow passage resistance encountered when liquid 
medication is injected, though the lower limit differs 
depending on factors such as the pierced region for 
injecting liquid medication, the depth by which the 
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puncture section 2 pierces the patient, etc. Accordingly, 
the inside diameter of the puncture section 2 should 
preferably be in the range from 0 . 05 mm to 0 . 4 mm and more 
preferably be in the range from 0.05 mm to 0.2 mm. 

The length from the puncture section 2 to the 
tapered section 4 of the injection needle 1 should 
preferably be in the range from 0.2 mm to 15 mm and more 
preferably be in the range from 0.5 mm to 10 mm. Generally, 
for hypodermic and intramuscular administration, the 
injection needle is inserted into the living body by a 
length ranging from 5 mm to 4 0 mm, and the length is 
selected depending on the location and the purpose. 
Therefore, the upper limit for the length from the puncture 
section 2 to the tapered section 4 should desirably be set 
from the standpoint of maintaining predetermined mechanical 
strength and reducing an increase in the flow passage 
resistance encountered when liquid medication is injected. 
The lower limit therefor should desirably be set. from the 
standpoint of piercing the living body favorably as desired. 

The length of the tapered section 4 should 
preferably be in the range from 1.5 mm to 10 mm and more 
preferably be in the range from 2 mm to 5 mm. 

The angle of the outer profile of the tapered 
section 4 should preferably be in the range from 0.5 to 2 
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degrees with respect to a line parallel to the central axis 
of the injection needle 1 (i.e., the central axis of the 
injection needle 1) . The upper limit for the angle should 
preferably be 1 degree and 50 minutes or less, and more 
preferably be 1 degree and 20 minutes or less. 

Both the outer and inner profiles of the tapered 
section 4 should preferably be of a tapered structure. 

For hypodermic and intramuscular administration, the 
injection needle 1 is inserted into the living body by a 
depth selected from between 5 mm and 40 mm depending on the 
location and the purpose. Therefore, if only the small- 
diameter puncture section 2 is to pierce the living body, 
then it is difficult for the injection needle 1 to keep 
required mechanical strength. It is also difficult for 
only the small-diameter puncture section 2 to provide a 
length required in view of injection resistance because the 
section with the small inside diameter would be long. 
Consequently, the injection needle 1 is required to have 
also the tapered section 4 pierce the living body. 

If the puncture resistance experienced by the 
tapered section 4 higher than the puncture resistance 
experienced when the facet 5 pierces the living body, then 
since a larger force is needed to insert the tapered 
section 4 into the living body after the facet 5 has passed 



into the living body, it is difficult for the injection 
needle 1 to pierce the living body. Applying an undue 
force further to cause the injection needle 1 to pierce the 
living body tends to make the needle point move around in 
the living body, resulting in a high possibility to injure 
the living body. 

Consequently, in order for the tapered section 4 not 
to give the patient pain and hurt and not to make the 
patient feel fear and anxiety, the puncture resistance 
experienced when the tapered section 4 pierces the living 
body needs to be lower than the puncture resistance 
experienced when the facet 5 pierces the living body. This 
purpose can be accomplished by forming the tapered section 
4 as described above. 

The outside diameter of the proximal end section 3 
should preferably be in the range from 0.3 mm to 2 mm and 
more preferably be in the range from 0.35 mm to 1 mm. The 
lower limit for the outside diameter of the proximal end 
section 3 should desirably be set so as to be greater than 
the puncture section 2 as described above from the 
standpoint of positively reducing the flow passage 
resistance when liquid medication is injected into the 
living body. The upper limit therefor desirably be set 
from the standpoint of allowing the proximal end section 3 
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to easily pierce a resilient member if the proximal end 
section 3 has a liquid introducing needle section that can 
communicate with the interior of a liquid container sealed 
by a rubber plug as the resilient member. Therefore, if 
the injection needle 1 is used as an injection needle for 
drawing liquid medication from a vial which is not sealed 
by a resilient member, then the outside diameter of the 
proximal end section 3 may be greater than that of the 
proximal end section 3 having a liquid introducing needle 
to pierce the resilient member. Accordingly, the inside 
diameter of the proximal end section 3 should preferably be 
in the range from 0.25 mm to 1.9 mm. 

A liquid introducing instrument according to the 
second embodiment of the present invention (hereinafter 
simply referred to as "liquid introducing instrument 
according to the present invention") is a liquid 
introducing instrument to be mounted on a liquid inlet port 
formed on the distal end of a liquid container that is 
capable of holding a liquid therein. The liquid 
introducing instrument comprises the injection needle 
according to the present invention and a base body 
supporting the injection needle, the puncture section and 
the tapered section projecting from the base body. 

In the liquid introducing instrument according to 



the present invention, the injection needle should 
preferably be a double-pointed needle having a liquid 
introducing needle section that is capable of communicating 
with the interior of the liquid container. 

Specific examples in which the injection needle and 
the liquid introducing instrument according to the present 
invention are used will be described below with reference 
to FIGS. 2 through 6. FIG. 2 is a side elevational view of 
the liquid introducing instrument which is constructed of 
the injection needle according to the present invention and 
a base body supporting the injection needle. FIG. 3 is a 
cross-sectional view of the liquid introducing instrument 
according to the present invention shown in FIG. 2. FIG. 4 
is a cross-sectional view of a liquid medication injecting 
device on which the liquid introducing instrument according 
to the present invention is mounted. FIG. 5 is a cross- 
sectional view of a liquid medication container shown in 
FIG. 4. 

The liquid introducing instrument 30 comprising the 
injection needle 1 and a base body 6 is constructed as 
shown in FIGS. 2 and 3. The injection needle 1 is of the 
same structure as the injection needle according to the 
present invention, i.e., has the puncture section 2, the 
proximal end section 3, and the tapered section 4, with the 
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facet 5 formed on the tip end of the puncture section 2 and 
a facet formed on the proximal end side of the proximal end 
section 3, providing a liquid introducing needle section 12 
As described later on, if the tip end of a liquid 
medication container 8 shown in FIGS. 4 and 5 is not sealed 
by a resilient member, then the liquid introducing needle 
section 12 is not required. 

The base body 6 comprises a cylindrical wall portion 
13 and a bottom wall 14 formed on an end thereof. The 
injection needle 1 is inserted and fixed centrally in the 
bottom wall 14. The cylindrical wall portion 13 has an 
internally threaded inner surface 15 to be threaded over an 
externally threaded outer surface 20a of the tip end 16 of 
the liquid medication container 8. If the tip end 16 of 
the liquid medication container 8 is of a tapered structure 
then the inner surface 15 of the cylindrical wall portion 

13 does not need to be internally threaded, but is tapered 
for fitting engagement with the tapered tip end 16 of the 
liquid medication container 8 (see FIG. 6) . 

As shown in FIGS. 2 and 3, the tapered section 4 is 
required to protrude wholly or in part from the bottom wall 

14 in a direction away from the cylindrical wall portion 13 
This is because, as described above, for hypodermic and 
intramuscular administration, the injection needle 1 is 
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inserted into the living body by a depth selected from the 
range from 5 mm to 40 mm depending on the location and the 
purpose, and hence if only the small-diameter puncture 
section 2 is to pierce the living body, then it is 
difficult for the injection needle 1 to keep required 
mechanical strength, and it is no preferable for only the 
small-diameter puncture section 2 to provide a length 
required in view of in j ection resistance . 

The injection needle 1 may be made of stainless 
steel by plastic working, for example. The injection 
needle 1 may also be made of metal such as titanium or the 
like or an alloy thereof, or a plastic material or the like. 
The base body 6 may be molded of a thermoplastic resin such 
as polypropylene, polyethylene, or the like. The injection 
needle 1 may be affixed to the base body 6 by an epoxy 
adhesive or an UV-curable adhesive, or insertion molding. 

A liquid medication injecting device 7 comprises the 
liquid introducing instrument 30 and the liquid medication 
container 8, which is a container capable of holding a 
liquid therein. As shown in FIG. 4, the liquid medication 
container 8 comprises a substantially cylindrical container 
capable of holding liquid medication 11 therein, and has 
therein a gasket 9 which is slidable longitudinally in a 
liquid-tight fashion and a plunger 10 for pushing the 
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gasket 9. When the plunger 10 is pushed, the liquid 
medication injecting device 7 injects the liquid medication 
11 from the tip end of the injection needle 1 into the 
living body. 

As shown in FIG. 5, the liquid medication container 
8 has a liquid medication inlet/outlet port 17 defined in 
the tip end 16 thereof and sealed by a resilient member 18 
such as a rubber plug, for example. The resilient member 
18 is fitted in a resilient member storage cavity 19 
defined as a groove in the inner surface of the tip end 16, 
and sealingly stores the liquid medication 11 in coaction 
with the gasket 9. The tip end 16, which provides the 
liquid inlet port defined in the tip end of the liquid 
medication container 8, has an externally threaded outer 
surface 20a for threaded engagement with the base body 6 
for installing the injection needle 1. 

The liquid medication container 8 should desirably 
be transparent wholly or partly to allow the liquid 
medication 11 stored therein to be visually confirmed, and 
should preferably be graduated for recognizing the amount 
of liquid medication stored therein and the amount of 
liquid medication injected therefrom. 

Depending on the structure of the liquid medication 
injecting device 7 and the purpose for which it is used, 
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the liquid medication 11 may not be sealed in the liquid 
medication container 8 beforehand, but may be drawn and 
filled in the liquid medication container 8 from a vial or 
the like immediately before it is injected. In such a case 
the liquid medication inlet/outlet port 17 may not be 
sealed by a resilient member (see FIG. 6) . 

The outer surface of the tip end 16 may not be 
externally threaded, but may be in the form of a tapered 
surface 20b for fitting engagement with the tapered inner 
surface of the base body 6 (see FIG. 6) . 

The gasket 9 and the resilient member 18 may be made 
of butyl rubber, silicone rubber, an elastomer, or the like 
The liquid medication container 8 and the plunger 10 may be 
made of a thermoplastic material such as polypropylene, 
polyethylene, or the like, or a material such as glass or 
the like. 

The liquid medication 11 that is used by the liquid 
medication injecting device 7 comprises a solution, a gel, 
or a suspension including medication. The medication that 
can be used is not limited to particular medicinal 
substances, but may be, any medicinal substances insofar as 
they are suitable for percutaneous administration. The 
medication may act on local regions of the living body, or 
may act on the living body in its entirety. Major examples 
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of the medication are antimicrobial, antiviral agent, 
vaccine, antitumor agent, immunosuppresive agent, steroidal 
agent, antiphlogistic agent, antirheumatic agent, drug for 
arthritis treatment, antihistaminic agent, antiallergenic 
agent, drug for diabetes treatment (insulin or the like) , 
hormone drug, bone/calcium metabolic drug, vitamin, blood 
derivative, hematopoietics, antithrombotic agent, 
antihyperlipidemic agent, antiarrhythmic agent, vasodilator 
agent, prostaglandin, calcium antagonist, ACE inhibitor, p 
blocker, hypotensive drug, diuretic agent, xanthine 
derivative, (3 agonist, antiasthmatic agent, antitussive 
agent, expectorant drug, cholinolytic, stomachic digestant, 
antiulcer agent, cathartic, sleep promoting drug, sedative 
drug, antipyretic agent, cold medication, antiepileptic 
drug, antipsychotic agent, antidepressant agent, anxiolytic 
agent, analeptic agent, parasympathomimetic drug, 
sympathicomimetic drug, antiemetic agent, central nervous 
system stimulant, antiparkinson agent, muscle relaxant, 
spasmolytic agent, anesthetic agent, antipruritic agent, 
antihemicranic agent, oligonucletide, genetic drug, etc. 

A process of using the injection needle and the 
liquid introducing instrument will be described below. 

First, the liquid introducing instrument 30 is 
threaded and joined to the liquid medication container 8. 
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At this time, the internally threaded inner surface 15 of 
the base body 6 which supports the injection needle 1 is 
threaded over the externally threaded outer surface 20a of 
the tip end 16 of the liquid medication container 8. The 
proximal end section 3 of the injection needle 1 that is 
supported on the base body 6 pierces and penetrates the 
resilient member 18 which seals the liquid medication 
inlet/outlet port 17 defined in the tip end 16 of the 
liquid medication container 8, providing communication 
between the injection needle 1 and the liquid medication 
container 8. The preparation for using the liquid 
medication injecting device 7 is now completed. 

Then, the injection needle 1 is caused to pierce the 
skin of the patient. At this time, since the puncture 
section 2 is thinner than the tip ends of the conventional 
injection needles, the area of contact of the needle with a 
pain-related nerve network is reduced, lowering the 
simulation of the nerve network to reduce the generation of 
pain. The injection needle 1 is further pushed to pierce 
the skin to a deeper position. Since the taper angle is 
small, the piercing action of the injection needle 1 is 
smoothly carried out. All the portion of the injection 
needle 1 which protrudes from the base body 6 (including at 
least a portion of the tapered section 4) pierces the 
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living body. By determining the length of the portion of 
the injection needle 1 which protrudes from the base body 6 
and identifying the piercing location, a region such as an 
intracutaneous region, a hypodermic region, an 
intramuscular region, or the like is selected as a region 
where the liquid medication is to be injected. 

The plunger 10 is pushed to inject the liquid 
medication 11 in the liquid medication container 8 through 
the injection needle 1 into a living body region such as an 
intracutaneous region, a hypodermic region, an 
intramuscular region, or any of various organs of the 
patient. Since the outside and inside diameters of the 
proximal end section 3 of the injection needle 1 are 
relatively large, the flow passage resistance of the 
injection needle 1 as a whole which is experienced at the 
time the liquid medication 11 is injected into the living 
body can be reduced. Therefore, the force needed to push 
the plunger 10 for forcing out the liquid medication 11 may 
be small, and the liquid medication 11 can well be injected 
into the living body. 

The present invention is not limited by the 
foregoing description of the preferred embodiment. Changes 
and variations may be made by those skilled in the art 
without departing from the spirit or scope of the invention. 
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(Examples ) 

<Injection Needle According to the Present Invention>. 

An injection needle according to the present 
invention which is of the same shape as the injection 
needle 1 according to the present invention shown in FIG. 1 
was fabricated. The injection needle had an overall length 
of 8 mm or more. Of the overall length, the length of the 
puncture section 2 was 2.75 mm, the length of the tapered 
section 4 was 3.5 mm, and the remainder was the proximal 
end section 3. The puncture section 2 had outside and 
inside diameters of 0.2 mm and 0.1 mm, respectively, and 
the proximal end section 3 had outside and inside diameters 
of 0.35 mm and 0.25 mm, respectively. At this time, the 
taper angle A (i.e., the angle of the outer profile of the 
tapered section 4) formed between the tapered surface and a 
line parallel to the central axis of the injection needle 
(i.e., the central axis of the injection needle) was 1 
degree, 13 minutes, and 39 seconds. 

The facet 5 had a shape as shown at an enlarged 
scale (FIGS. 7A through 7C) . A first ground angle a, a 
second ground angle <|), and a cross-sectional angle y were 
8.5 degrees, 18 degrees, and 129 degrees, respectively. As 
shown in FIG. 7A, the first ground angle a is a basic 
angle formed between the central axis of the injection 
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needle 1 as indicated by the alternate long and short dash 
line and the slanted portion 21. As shown in FIG. 7B, the 
second ground angle <|> is an angle formed between a cut 
surface providing a facet of the slanted portion 21 and the 
central axis. As shown in FIG. 7C, which is a cross- 
sectional view taken along line a-a of FIG. 7A, the cross- 
sectional angle y is an angle formed between both ridges of 
a cross section of the needle point. (See ISO 
(International Organization for Standardization) 7864.) 
<Comparative Example> 

As described below, an injection needle having a 
different taper angle A from the injection needle according 
to the present invention was fabricated. The injection 
needle had an overall length of 8 mm or more. The length 
of the puncture section 2 was 2.75 mm, the length of the 
tapered section 4 was 1 mm, and the remainder was the 
proximal end section 3. The puncture section 2 had outside 
and inside diameters of 0.2 mm and 0.1 mm, respectively, 
and the proximal end section 3 had outside and inside 
diameters of 0.35 mm and 0.25 mm, respectively. The first 
ground angle a, the second ground angle <f>, and the cross- 
sectional angle y were 8.5 degrees, 18 degrees, and 129 
degrees , respectively . 

At this time, the taper angle A formed between the 
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tapered surface and a line parallel to the central axis of 
the injection needle (i.e., formed between the tapered 
surface and the central axis of the injection needle) was 4 
degrees, 17 minutes, and 21 seconds. 
Measurement of Puncture Resistahce> 

Puncture resistance was measured using the injection 
needle according to the present invention and the injection 
needle according to the comparative example. For 
measurement, the load applied when each injection needle 
pierces a sheet of silicone rubber at a speed of 10 mm/min. 
was measured and regarded as puncture resistance. The load 
was measured using an autograph AGS-7KNG (manufactured by 
Simadzu Corporation) . The sheet of silicone rubber had a 
thickness of 0.5 mm and a hardness of A50 measured by a 
rubber durometer according to K6253 type A under JIS (Japan 
Industrial Standards) . 

The puncture resistance obtained by the above method 
represents a maximum load generated when the puncture 
section 2, the proximal end section 3, and the tapered 
section 4 pass through the sheet of silicone rubber. 
Though the puncture resistance is different from an actual 
measured value obtained when the injection needle pierces 
the living body, they are considered to be correlated to 
each other. 
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The measured results of the puncture resistance are 
shown in FIG. 8. The vertical axis represents the load and 
the horizontal axis the distance from the needle point. As 
shown in FIG. 8, with the injection needle according to the 
present invention, the puncture resistance at the tapered 
section 4 was of a value lower than the maximum value of 
the puncture resistance at the puncture section 2. 
Therefore, the injection needle according to the present 
invention can smoothly pierce the living body. 

With the injection needle having a larger taper 
angle according to the comparative example, the puncture 
resistance at the tapered section was of a value much 
higher than the puncture resistance at the puncture section 
2. Therefore, the injection needle according to the 
comparative example is unable to smoothly pierce the living 
body. 

The puncture resistance of the injection needle 
according to the present invention increases gradually, 
whereas the puncture resistance of the injection needle 
according to the comparative example increases and 
decreases drastically. Therefore, the injection needle 
according to the present invention whose puncture 
resistance increases at a gradual gradient has its piercing 
action stabilized. From the measured results of the 



puncture resistance, it can be seen that the puncture 
resistance under the above measuring conditions at the 
tapered section 4 should preferably be 7 gf or less or more 
preferably be 6 gf or less. 
Comparison in Use> 

The injection needle according to the present 
invention, the injection needle according to the 
comparative example, and an injection needle according to a 
reference example 1 described below were used by healthy 
people (10 for each injection needle) to self-pierce their 
abdominal regions to a depth of 6 mm. A phenomenon in 
which the piercing induction needle stopped in the course 
of its piercing action was not confirmed with the injection 
needle according to the present invention and the injection 
needle according to the reference example 1. However, a 
phenomenon in which the piercing action stopped when the 
tapered section was about to reach the skin after the 
puncture section entered the intracutaneous region was 
confirmed with the injection needle according to the 
comparative example . 

Therefore, a comparison between the injection needle 
according to the present invention and the injection needle 
according to the comparative example confirmed that the 
piercing action was smoothly performed if the puncture 
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resistance at the tapered section was smaller than the 
puncture resistance at the puncture section. It was also 
confirmed that the piercing action was smoothly performed 
insofar as the puncture resistance gradually increased at 
the tapered section . 

<Measurement of Flow Passage Resistance> 

The flow passage resistance was measured using the 
invention needle according to the present invention, the 
injection needle according to the reference example 1, and 
an injection needle according to a reference example 2 
described below. A straight needle free of a tapered 
section was fabricated as the injection needle according to 
the reference example 1. The straight needle according to 
the reference example 1 had an overall length of 8 mm or 
more and outside and inside diameters of 0 . 2 mm and 0 . 1 mm 
(33 gage needle), respectively, and also had a first ground 
angle a of 8 . 5 degrees, a second ground angle (j) of 18 
degrees, and a cross-sectional angle y of 129 degrees at 
the facet. 

A straight needle free of a tapered section was 
fabricated as the injection needle according to the 
reference example 2. The straight needle according to the 
reference example 2 had an overall length of 8 mm or more 
and outside and inside diameters of 0.35 mm and 0.25 mm (31 
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gage needle) , respectively , and also had a first ground 
angle a of 8.5 degrees, a second ground angle § of 18 
degrees, and a cross-sectional angle y of 129 degrees at 
the facet. 

For measurement, the flow passage resistance was 
defined as a drive force required to keep a steady flow of 
water at a rate of 20 microliters/second . The measuring 
process was performed by a measuring system shown in FIG. 9 
to record, with a recorder 25, the discharge pressure of a 
pump 24 in a steady state wherein water was delivered by 
the pump 24 at a rate of 20 microliters/second. The 
measuring system comprises a container 23 containing water 
22, the pump 24 for delivering the water 22 under pressure 
which is drawn from the container 23, the recorder 25 for 
recording the discharge pressure of the pump 24, i.e., the 
drive force, and a needle mount 26 on which an injection 
needle to be measured is detachably mounted through 
threaded engagement. The water 22 is a pure water produced 
by way of reverse osmosis, and the pump 24 is a constant- 
volume pump that is generally used in high-performance 
liquid chromatography . 

The flow passage resistance of the injection needle 
according to the present invention was 245 gf (2.40 N) , the 
flow passage resistance of the injection needle according 
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to the reference example 1 was 690 gf (6.76 N) , and the 
flow passage resistance of the injection needle according 
to the reference example 2 was 272 gf (2.67 N) . The flow 
passage resistance of the injection needle according to the 
present invention was one-half or less of the injection 
needle according to the reference example 1 though the 
inside diameter of the puncture section 2 was the same as 
that of the injection needle according to the reference 
example 1, and about 10 % smaller than the injection needle 
according to the reference example 2 though the inside 
diameter of the proximal end section 3 was the same as that 
of the injection needle according to the reference example 
2. 

Accordingly, it was found that the injection needle 
according to the present invention provides better liquid 
flowability than not only a straight needle free of the 
tapered section 4 and having an inside diameter that is the 
same as the inside diameter of the puncture section 2, but 
also a straight needle free of the tapered section 4 and 
having an inside diameter that is the same as the inside 
diameter of the proximal end section 3. 

Industrial Applicability 
As described above, the injection needle and the 
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liquid introducing instrument according to the present 
invention are useful because they can be used to inject 
liquid medication into the patient without giving the 
patient pain and hurt, and making the patient feel fear and 
anxiety. Since the flow passage resistance of the 
injection needle as a whole, which is encountered when 
injecting liquid medication into a living body, can be 
reduced, the injection needle and the liquid introducing 
instrument according to the present invention can favorably 
inject liquid medication into the living body, and hence 
are useful. 



